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(54) IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to display a brighter 
image due to high color reproducibility through the efficient use of an 
illumination light emitted from light sources such as a lamp by applying 
an image display device to a projector comprising as a light source, an 
extra-high pressure mercury lamp. 

SOLUTION: The image display device generates an illumination light in a 
way that a main illumination light from an almost white color lamp or the 
like is partially substituted by a sub-illumination light from a laser light 
source or the like and the emission spectrum of the main illumination 
light is emphasized by the sub-illumination light so as to form an 
illumination light. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image display device which modulates illumination light emitted from a predetermined light source by 
an optical spatial modulation element, and displays a desired picture, comprising: 
A main light source to which said light source emits the main illumination light with an almost white 
predetermined emission spectrum. 

An auxiliary light source which emits illumination light of ** by different luminescence spectrum from said main 
illumination light 

An illumination-light synthesizing means which emphasizes said wavelength band region of luminescence 
spectrum of said main illumination light by illumination light of said **, and generates said illumination light when 
light volume of said main illumination light transposes said main illumination light to illumination light of said ** in 
few predetermined wavelength band regions as compared with illumination light of said **. 

[Claim 2]The image display device according to claim 1, wherein said optical spatial modulation element is a 
reflection type picture display element. 

[Claim 3]said main light source is a light source with a lamp — said auxiliary light source — a laser light source 

— and — or the image display device according to claim 1 being a light emitting diode light source. 

[Claim 4]The image display device according to claim 3, wherein said lamp is an extra-high pressure mercury 

lamp. 

[Claim 5]A center wavelength of illumination light of said ** is 600. [nm] The image display device according to 
claim 1 being above. 

[Claim 6]The image display device according to claim 1, wherein said illumination-light synthesizing means is a 
dichroic prism or a dichroic mirror by a dielectric multilayer. 

[Claim 7]The image display device according to claim 1, wherein said illumination-light synthesizing means is a 
hologram element. 

[Claim 8]The image display device according to claim 1, wherein said illumination-light synthesizing means 
penetrates said most main illumination light, and reflects most illumination light of said ** and generates said 
illumination light. 

[Claim 9]The image display device comprising according to claim 1: 

A light volume detection means to detect light volume of said main illumination light. 

A control means which controls light volume of illumination light of said ** based on a light volume detection 
result by said light volume detection means. 

[Claim 10]Said light volume detection means detects light volume of said main illumination light about a 
predetermined wavelength band region, and a center wavelength of said predetermined wavelength band region is 
the wavelength 500. [nm] -570 The image display device according to claim 9 characterized by a certain thing by 
[nm]. 

[Claim 11]A center wavelength of illumination light of said ** is the wavelength 600. [nm] -750 The image display 
device according to claim 10 characterized by a certain thing by [nm]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is applicable to the projector which constitutes a light source with an 
extra-high pressure mercury lamp, concerning an image display device. In this invention, the main illumination 
light with an almost white lamp etc. is selectively replaced by the illumination light of ** by a laser light source 
etc., the luminescence spectrum of the main illumination light is emphasized by the illumination light of **, and 
the illumination light is generated. 

Therefore, it enables it to display a bright picture by high color reproduction nature, using efficiently the 
illumination light emitted from light sources, such as a lamp. 

[0002] 

[Description of the Prior Art]The projector which is an image display device conventionally the illumination light 
emitted from a predetermined light source Red, After separating into a blue and green wavelength band region 
and becoming irregular by spatial modulation elements, such as a liquid crystal display panel, respectively, it is 
made as [ form / a display image in color ] by projecting the emitted light of these spatial modulation elements 
on a screen, and piling it up. 

[0003]In such a projector, it is made as [ emit / efficiently / the illumination light ] by constituting such a light 
source from a wavelength band region of visible light with an extra-high pressure mercury lamp with high 
luminous efficiency (it is hereafter called a UHP lamp). 

[0004]440 which is a blue and green wavelength band region as a UHP lamp shows drawing 1 1 an emission 
spectrum [nm] A neighboring wavelength band region, 550 [nm] 600 which is a red wavelength band region to 
sufficient light volume being securable in a neighboring wavelength band region [nm] In the conventional 
projector when there is a fault which cannot secure sufficient light volume in the above wavelength band region 
as compared with a wavelength band region blue [ these ] and green, The amount of emitted light of a 
wavelength band region blue [ these ] and green is oppressed, the red amount of emitted light and balance of a 
wavelength band region are aimed at, and it is made as [ secure / sufficient color reproduction nature ]. 
[0005] 

[Problem(s) to be Solved by the Invention]By the way, when oppressing the amount of emitted light of a 
wavelength band region blue in this way and green and aiming at the red amount of emitted light and balance of a 
wavelength band region, there is a problem on which a part of illumination light emitted from a light source is 
consumed vainly after all, and it cannot avoid that the part and a display screen become dark. 
[0006]Although constituting a light source using the xenon lamp etc. which the balance of the emission spectrum 
was able to take as one method of solving this problem as compared with the UHP lamp is also considered, in 
these lamps, there is a fault in which luminous efficiency is inferior as compared with a UHP lamp. For this 
reason, when it is going to secure a luminosity comparable as the case where the xenon lamp etc. constituted 
the light source and a UHP lamp constitutes a light source, there is a problem to which power consumption 
becomes markedly large on a target. 

[0007]On the other hand, for example, how to generate the illumination light with the light source which emits 
individually the light by red and a blue and green wavelength band region to JP,2000-1 31 665.A etc. like the 
method of an indication, respectively is also considered. However, such individual light sources are only the 
present place, a semiconductor laser, and a light emitting diode, if it is in the element which emits the light by a 
wavelength band region blue [ among these ] and green, it is high power and there is a fault in which it is difficult 
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for the high element of flexibility to come to hand Although the method of obtaining high power, using the 
element of low-power output two or more is incidentally also considered, In this case, Etendue (the area of a 
light source and product of a radiation solid angle) of a light source becomes large, even if it illuminates the 
spatial modulation element by the size which is about 1 inch of vertical angles from such a light source, 
illumination efficiency is saturated, and it becomes difficult to display the bright picture more than this saturation 
level after all. 

[0008]This invention was made in consideration of the above point, and tends to propose the image display 
device which can display a bright picture by high color reproduction nature, using efficiently the illumination light 
emitted from light sources, such as a lamp. 
[0009] 

[Means for Solving the Problem]In [ in order to solve this technical problem ] an invention of claim 1, In a 
predetermined wavelength band region with few [ to light volume of the main illumination light ] light sources as 
compared with illumination light of ** which applies to an image display device, It is made to have an 
illumination-light synthesizing means which emphasizes a predetermined wavelength band region of luminescence 
spectrum of the main illumination light by illumination light of **, and generates illumination light by transposing 
the main illumination light to illumination light of **. 

[0010]In a predetermined wavelength band region with little [ according to composition of claim 1 ] light volume 
of the main illumination light as compared with illumination light of **, By having an illumination-light synthesizing 
means which emphasizes a wavelength band region of luminescence spectrum of the main illumination light by 
illumination light of **, and generates illumination light by transposing the main illumination light to illumination 
light of**, By selection of a light source of** which emits illumination light of this **, a loss of the main 
illumination light can fully be oppressed and light volume of a wavelength band region which runs short of light 
volume by the main illumination light can be compensated. The light sources more nearly main than light sources, 
such as a lamp, can be constituted by this, and a bright picture can be displayed by high color reproduction 
nature, using efficiently illumination light emitted from light sources, such as this lamp. 
[0011] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is explained in full detail, referring to 
drawings suitably. 

[0012](1) The 1st embodiment drawing 1 is an approximate line figure showing the projector concerning a 1st 
embodiment of this invention. This projector 1 modulates the illumination light emitted from the light source 2 
with the high-reflective-liquid-crystal display panels 3R, 3G, and 3B which are optical spatial modulation 
elements, and displays a desired picture on the screen 4. 

[0013]The light source 2 is constituted here by the main light source 6 with the UHP lamp 5, and the auxiliary 
light source 8 by the laser light source using the semiconductor laser 7. The main light source 6 reflects directly 
the illumination light emitted from the UHP lamp 5 according to white light almost by the reflector 9, and enters 
into the fly eye lenses 10A and 10B here. The fly eye lenses 10A and 10B equalize and emit luminous energy 
distribution about the main illumination light by this main light source. The continuing polarization conversion 
element 12 changes P polarization component into S polarization component, and penetrates the emitted light of 
the fly eye lenses 10A and 10B. The relay lens 13 changes the emitted light of the polarization conversion 
element 12 into a parallel ray mostly, and emits it. The main light source 6 is made by these according to almost 
uniform luminous energy distribution as [ emit / again / mostly / with a parallel ray / the main illumination light 
with the UHP lamp 5 ]. 

[0014]On the other hand, wavelength 650 [ about ] which is a red wavelength band region as the auxiliary light 
source 8 shows drawing 2 luminescence spectrum from the semiconductor laser 7 The laser beam of [nm] is 
emitted. To the optical path of the main illumination light, the auxiliary light source 8 is arranged so that the 
optic axis of this laser beam may intersect perpendicularly mostly, it amends the light flux shape of a laser beam 
via the predetermined optical system 14, and amends luminous energy distribution and an angle of divergence. 
As the auxiliary light source 8 serves as a plane of polarization of main illumination light, and a corresponding 
plane of polarization, it is made as [ set / inclination of the semiconductor laser 7 etc. ]. 

[0015]As for the light source 2, the illumination-light synthesizing means 16 is arranged in the part where the 
optical path of this main illumination light and the illumination light of ** crosses. In the prescribed wavelength 
zone centering on the center wavelength zone of the illumination light of** which is a predetermined wavelength 
band region with little [ to the illumination-light synthesizing means 16 ] light volume of the main illumination light 
as compared with the illumination light of ** here, By transposing the main illumination light to the illumination 
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light of **, the red wavelength band region of the luminescence spectrum of the main illumination light is 
emphasized by the illumination light of **, and the illumination light is generated. 

[001 6]Concretely, in this embodiment, the reflection type hologram element 17 is arranged and the illumination- 
light synthesizing means 16 is formed in the position which the optical path of the Lord and the subillumination 
light intersects so that it may incline to the optical path of the Lord and the subillumination light with the angle 
of about 45 degrees. The reflection type hologram element 17 is what is called a thick Lippmann type hologram, 
and here by selection of a diffracted-wave length zone. It is made as [ compensate / the light volume of the red 
wavelength band region which reflects the illumination light of **, is constituted except for the wavelength band 
region corresponding to the illumination light of this ** so that the main illumination light may be penetrated, 
replaces the main illumination light by the illumination light of ** selectively by this, and run short by the main 
illumination light ]. 

[0017]That is, in this embodiment, among the glass substrates 17B and 17C, the hologram layer 17A (about 10 
micrometers in thickness) is arranged, and the reflection type hologram element 17 is created, as shown in 
drawing 3. The reflection type hologram elements 17 are the degree 0.05 of refractive index modulation, and the 
hologram thickness 10, for example, [mum] As the reflection diffraction angle in the inside of the air is set as -45 
degree and the incidence angle in the inside of the hologram average refractive index 1.52 and the air is shown in 
draw ing 4 45 degrees, the full width at half maximum of diffraction efficiency is 1 5-20. [nm] It is set up become a 
grade. By changing a hologram exposure wavelength, the center wavelength of diffraction efficiency is controlled 
and this center wavelength is a center wavelength (center wavelength 650) of the illumination light of **. [nm] It 
is set up it be mostly in agreement. 

[0018]Thereby f the reflection type hologram element 17 is this 650. [nm] It is 650 to penetrating the main 
illumination light efficiently except for a nearby wavelength band region, [nm] About the illumination light of ** of 
a nearby wavelength band region, it reflects efficiently and is made as [ compound / with the transmitted light of 
the main illumination light ]. Thereby, also in the red zone which runs short of light volume in a UHP lamp, the 
light source 2 is made as [ emit / the illumination light which secures sufficient light volume ], as contrast with 
drawing 1 1 and drawing 2 shows to dravying 5. 

[0019]The mirror 20 reflects the illumination light which does in this way and is emitted from the light source 2, 
and bends an optical path about 90 degrees, and the condenser lens 21 enters into the polarization beam splitter 
22 the illumination light reflected by this mirror 20 by predetermined breadth. 

[0020]The polarization beam splitter 22 analyzes light the illumination light which enters from the condenser lens 
21 by the analyzing surface 22A which pasted prism together, was formed and was formed in the lamination side, 
and the image lights emitted from the high-reflective-liquid-crystal display panels 3R, 3G, and 3B here. Namely, 
from the illumination light which enters from the condenser lens 21, the polarization beam splitter 22 reflects S 
polarization component selectively, and emits it towards the dichroic prism 23 which is color composition 
separating mechanism. About the image lights which do in this way, follow the optical path of the emitted 
illumination light conversely, and enter, P polarization component is penetrated selectively and it is emitted to 
the projector lens 24. 

[0021 ]The dichroic prism 23 one by one from the illumination light emitted from this polarization beam splitter 
22, Dissociate selectively and the illumination light of a blue wavelength band region and a red wavelength band 
region, respectively For blue wavelength band regions, The high-reflective-liquid-crystal display panels 3B and 
3R for red wavelength band regions are supplied, and it does in this way and the illumination light of the green 
wavelength zone which separates the illumination light of a blue wavelength band region and a red wavelength 
band region one by one, and remains is supplied to the high-reflective-liquid-crystal display panel 3G for green 
wavelength zones. Contrary to this, the image lights emitted from each high-reflective-liquid-crystal display 
panels 3R, 3G, and 3B are compounded, and it is emitted to the polarization beam splitter 22. 
[0022]By rotating the plane of polarization of incident light according to the object for blue wavelength band 
regions, the object for red wavelength band regions, and the video signal for green wavelength zones, 
respectively, and reflecting, the high-reflective-liquid-crystal display panels 3B, 3R, and 3G carry out spatial 
modulation of the illumination light with each video signal, and emit the image lights by the synthetic light of P 
polarization and S polarization. Thereby in the projector 1, it is made as [ penetrate / only P polarization 
component / among the image lights by which did in this way and spatial modulation was carried out with the 
high-reflective-liquid-crystal display panels 3B, 3R, and 3G / the polarization beam splitter 22 ]. 
[0023]The projector lens 24 projects the image lights which do in this way and penetrate the polarization beam 
splitter 22 on the screen 4. 
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[0024](1-2) On the composition beyond operation of a 1st embodiment, and in this projector 1 ( drawing 1 ), In the 
main light sources 6, the illumination light more nearly main than the UHP lamp 5 is emitted (drawing 11), The 
luminous energy distribution of this main illumination light by the fly eye lenses 10A and 10B is amended, P 
polarization component is changed into S polarization component by the polarization conversion element 1 2, and 
the reflection type hologram element 17 which is the illumination-light synthesizing means 16 is supplied. 
[0025]In the light source 8 of **, the illumination light of ** by a red wavelength band region is emitted from the 
semiconductor laser 7 (drawing 2), various kinds of amendments are performed and the reflection type hologram 
element 17 is supplied so that it may correspond to the main illumination light ( drawing 3 ). 

[0026]To these Lords and the illumination light of **, the illumination light of ** among them, In [ it is reflected 
by this reflection type hologram element 17, and an optical path receives being bent about 90 degrees, and ] the 
main illumination light, Except for the zone of the full width at half maximum in this hologram element 17, the 
light volume of the red wavelength band region in which most penetrates the hologram element 17 and replaces 
the main illumination light by the illumination light of ** selectively by this and which runs short of it by the main 
illumination light is compensated (drawing 5). 

[0027]In [ in this embodiment, the replacement by the illumination light of such ** is performed by the hologram 
element 17, and ] a hologram element, It is steep, and is a narrow wavelength band region corresponding to the 
laser beam of the narrow- wave length band emitted from the semiconductor laser 7, and the loss in the case of a 
penetration and reflection can be lessened extremely, and the main illumination light can be replaced by the 
illumination light of ** (drawing 4). 

[0028]Thereby, in this projector 1, the light volume of the red wavelength band region which run short by the 
main illumination light with a UHP lamp can be compensated by the illumination light of **, and sufficient color 
reproduction nature can be secured. In this projector 1, color reproduction nature can be secured at this time, 
without oppressing light volume in any way in blue and a green wavelength zone like before by increasing light 
volume about the red wavelength band region running short, and aiming at balance of each wavelength band 
region. Thereby in this embodiment, a bright picture can be displayed by high color reproduction nature, using 
efficiently the illumination light emitted from the light source of a lamp. 

[0029]That is, it is led to the polarization beam splitter 22 via the condenser lens 21, it is reflected here, and the 
illumination light generated by doing in this way is emitted to the dichroic prism 23, after being reflected by the 
mirror 20. In this dichroic prism 23, the illumination light A blue wavelength band region, After separating into a 
red wavelength band region and a green wavelength zone, spatial modulation is carried out with the high- 
reflective-liquid-crystal display panels 3B, 3R, and 3G corresponding, respectively, and it is reflected, it is 
compounded with the dichroic prism 23, and enters into the polarized light beam sprinter 22. Furthermore only P 
polarization component penetrates this polarized light beam sprinter 22 selectively, it is projected by the screen 
4 with the projector lens 24, and, thereby, a bright picture is displayed on the screen 4 by high color 
reproduction nature. 

[0030](1-3) According to the composition beyond the effect of a 1st embodiment, the main illumination light with 
a UHP lamp is selectively replaced by the illumination light of ** by a laser light source, By emphasizing the 
luminescence spectrum of the main illumination light by the illumination light of**, and generating the 
illumination light, a bright picture can be displayed by high color reproduction nature, using the illumination light 
with a UHP lamp efficiently. 

[0031]By using a hologram element as an illumination-light synthesizing means at this time, the Lord and the 
illumination light of** can be compounded efficiently, and the loss of that part and the illumination light can fully 
be reduced. 

[0032]By having constituted the hologram element, as the illumination light of** was reflected and it 
compounded with the main illumination light, the Lord and the illumination light of ** are efficiently 
compoundable by simple composition. 

[0033](2) The 2nd embodiment drawing 6 is a block diagram showing the projector concerning a 2nd embodiment 
of this invention. In this projector 31, the same composition as the projector 1 concerning a 1st embodiment 
attaches corresponding numerals, it is shown and the duplicate explanation is omitted. 

[0034]The light source 32 is constituted by the main light source 33 and the auxiliary light source 34 in this 
projector 31. Among these, the main light source 33 is constituted identically to the projector 1 except for the 
point which can monitor light volume with the photo detector 35. The green wavelength zone in human beings 
spectral-luminous-efficacy characteristic in which this photo detector 35 of sensitivity is the most expensive 
here (a center wavelength is the wavelength 500) [nm] -570 It is made as [ output / receive the illumination light 



http://www4.ipdl. inpit.gojp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.go.jp%2... 2008/07/26 



JP,2002-296680,A [DETAILED DESCRIPTION] 



5/7 ^— V 



emitted from the main light source 33, and / about it being by [nm], / a light-receiving result ]. This photo 
detector 35 is made as [ arrange / in the prescribed position of the main light source 33 ] so that it may not 
become a shadow on a screen. 

[0035]On the other hand, the auxiliary light source 34 is constituted identically to the light source 8 of ** in the 
projector 1 except for the point that replace with the semiconductor laser 7 and the light emitting diode 37 is 
applied, and the point that the amount of emitted light of this light emitting diode 37 is further controlled by the 
system controller (system component) 38. This light emitting diode 37 is made here as [ emit / the illumination 
light of the red wavelength band region which runs short of light volume by the main illumination light ], as 
luminescence spectrum is shown in drawing 7 . The center wavelength of the light emitting diode 37 is the 
wavelength 600. [nm] -750 About 635 which is the range of [nm] It is made as [ emit / [nm] / with the narrow- 
wavelength band used as a center wavelength / the illumination light of ** ]. 

[0036]The dichroic prism 39 constitutes an illumination-light synthesizing means in this projector 31. That is, a 
die clo IKKU film is created so that the dichroic prism 39 may show a reflection property in the wavelength band 
region corresponding to the emitted light of the light emitting diode 37. In the wavelength band region of the 
illumination light of ** to which the dichroic prism 39 is emitted from the light emitting diode 37 by this, About 
the almost remaining wavelength band regions that remove this wavelength band region, to reflecting the 
illumination light of this ** and being emitted to the mirror 20. It is made as [ emit / to the mirror 20 / penetrate 
the main illumination light and ], and this replaces the main illumination light with a UHP lamp selectively by the 
illumination light of ** by a light emitting diode, and it is made as [ generate / emphasize the luminescence 
spectrum of the main illumination light by the illumination light of **, and / the illumination light ]. 
[0037]The color wheel 40 is a member of the disc shape which arranges red and a green and blue filter radiately, 
and it rotates by the drive by the drive circuit 41, and it decomposes the illumination light into the light of red 
and a green and blue wavelength band region cyclically one by one. Thereby, this projector 31 is made as 
[ display / with the field sequential color technique / a color picture ]. 

[0038]The total reflection prism 42 reflects the transmitted light of this color wheel 40, and emits it to the 
optical spatial modulation element 43. The image lights obtained from the optical spatial modulation element 43 
are penetrated, and it is emitted to the projector lens 24. 

[0039]the field corresponding to [ the optical spatial modulation element 43 is DMD (Digital Micromirror Device), 
and ] the transmitted light of the color wheel 40 by the drive of the drive circuit 44 — the emitted light of the 
total reflection prism 42 is reflected more sequentially. Thereby in this projector 1, it is made as [ display / it is 
projected on the red which carried out spatial modulation by the DMD element 43, and green and blue image 
lights by the screen with the projector lens 24, and / image lights / a picture in color ]. 

[0040]The analog digital conversion circuit (A/D) 46 carries out analog-to-digital-conversion processing of 
video-signal SV by an analog signal, generates the Digital Video signal, and outputs this Digital Video signal to 
the system controller 38. The system controller 38 drives the color wheel 40 so that knee amendment, a gamma 
correction, etc. may carry out this Digital Video signal, operation of the drive circuits 41 and 44 may be 
controlled, and spatial modulation of the illumination light may be carried out with a video signal by this and it 
may correspond to this spatial modulation. 

[0041]In case the system controller 38 controls the drive circuits 41 and 44 in this way, it acquires the light- 
receiving result of the photo detector 35, and detects degradation by use of the UHP lamp 5 by this light- 
receiving result. The system controller 38 controls the amount of emitted light of the light emitting diode 37 by 
this detection result. Thereby, by this projector 31, when the characteristic of the UHP lamp 5 changes and the 
luminescence spectrum of the main illumination light changes, the amount of emitted light of the light emitting 
diode 37 is amended so that this change may be compensated, and it is made as [ prevent / change of color 
reproduction nature ]. 

[0042]According to the above composition, aging of color reproduction nature can be prevented by detecting the 
light volume of the main illumination light and controlling the light volume of the illumination light of ** based on 
this light volume detection result. 

[0043]The stop wavelength of the wavelength band region with which this light volume detection is presented is 
the wavelength 500. [nm] -570 [nm] — it is — by being a green wavelength zone, change of a luminescent 
characteristic can be amended in consideration of human being's vision characteristics, and, thereby, aging of 
color reproduction nature can be prevented certainly. 

[0044](3) The 3rd embodiment drawing 8 is a block diagram showing the projector concerning a 3rd embodiment 
of this invention. In this projector 51, the same composition as the projector 1 concerning a 1st embodiment 
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attaches corresponding numerals, it is shown and the duplicate explanation is omitted. 

[0045]The light source 52 is constituted by the main light source 6 and the 1st and 2nd auxiliary light sources 53 
and 54 in this projector 51. The main light source 6 is made here as [ constitute / except for the point of 
emitting the main illumination light by S polarization / identically to the projector concerning a 1st embodiment ]. 

[0046]The 1st auxiliary light source 53 is constituted identically to the auxiliary light source 8 concerning a 1st 
embodiment here except for the point that the amount of emitted light of the semiconductor laser 7 is controlled 
by the controller 55, and the point that the semiconductor laser 7 grade is installed so that it may become a 
plane of polarization corresponding to the main illumination light. 

[0047]The light emitting diode 57 which emits the illumination light of ** by a green wavelength zone by the 
luminescence spectrum which the 2nd auxiliary light source 54 shows to drawing 9 by control of the controller 
55, It is constituted by the optical system 58 which amends the sectional shape of the light flux of the 
illumination light of this **, luminous energy distribution, an angle of divergence, etc., and the polarizing plate 59 
which penetrates S polarization component selectively and emits it from the illumination light of ** emitted from 
this optical system 58. 

[0048]These 1st and 2nd auxiliary light sources 53 and 54 are made as [ arrange / so that the illumination light 
of each ** may intersect the optical path of the illumination light more nearly main than the main light source 6 
side almost right-angled one by one / it is arranged and / in the part which each crosses / the 1st and 2nd 
illumination-light synthesizing means 61 and 62 ]. 

[0049]Among these, the 1st illumination-light synthesizing means 61 identically to the illumination-light 
synthesizing means 16 concerning a 1st embodiment, It is constituted by the reflection type hologram element 
17, and is made as [ amend / the illumination light of** to which the spectrum of the main illumination light with 
the UHP lamp 5 is efficiently emitted from the semiconductor laser 7 by this ]. 

[0050]On the other hand, the 2nd illumination-light synthesizing means 62 is constituted by the dichroic mirror 
63 by the characteristic shown in drawing 10 . The dichroic mirror 63 creates a dielectric multilayer to a 
predetermined glass substrate, is formed in it, band-limits a part of illumination light of ** by the green 
wavelength zone emitted from the light emitting diode 57, and is made here as [ replace / with the main 
illumination light emitted from the reflection type hologram element 17]. 

[0051]It is made as [ compensate / not only about a red wavelength band region but about a green wavelength 
zone / by these / with this light source 52 / light volume ]. 

[0052]The color separation mirror 65 is a dichroic mirror, it receives the illumination light compounded by doing 
in this way via the condenser lens 64, and penetrates the illumination light of a blue wavelength band region, and 
it reflects the illumination light of the red wavelength band region which remains, and a green wavelength zone. 
The same color separation mirror 66 of composition reflects the illumination light of a green wavelength zone on 
the optical path of the illumination light reflected by this color separation mirror 65, and it penetrates the 
illumination light of the red wavelength band region which remains. The projector 51 divides into red and the 
green and blue illumination light the illumination light emitted from the light source 52 by these. 
[0053]The condenser lens 68, the mirror 69, and the condenser lens 70 bend the optical path of the illumination 
light of the blue wavelength band region which penetrated the color separation mirror 65, and lead it to the 
optical spatial modulation element 71 B for blue. The condenser lens 73 leads the illumination light of the green 
wavelength zone reflected by the color separation mirror 66 to the optical spatial modulation element 71 G for 
green. The condenser lens 74, the mirror 75, the condenser lens 76, the mirror 77, and the condenser lens 78 
bend the optical path of the illumination light of the red wavelength band region which penetrated the color 
separation mirror 66, and lead it to the optical spatial modulation element 71 R for red. 

[0054]The optical spatial modulation elements 71B, 71 G, and 71 R are transmission type liquid crystal display 
panels, and they are arranged so that each field of the cross dichroic prism 80 which is a color synthesizing 
prism may be countered. By the controller 55, the optical spatial modulation elements 71 B, 71 G, and 71 R are 
driven with blue and a green and red video signal, respectively, carry out spatial modulation of the illumination 
light of each wavelength band region by this, and generate image lights. 

[0055]P polarization component is compounded among the outputted rays of these lights spatial modulation 
elements 71 B, 71 G, and 71 R, and the cross dichroic prism 80 is emitted to the projector lens 24, and is made as 
[ display / on the screen which this does not illustrate by this projector 51 / a color picture ]. 
[0056]The green wavelength zone in human being's spectral-luminous-efficacy characteristic in which the photo 
detector 81 of sensitivity is the most expensive (a center wavelength is the wavelength 500) [nm] -570 It is 
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made as [ output / receive the emitted light of the projector lens 24 and / about it being by [nm], / a light- 
receiving result ]. This photo detector 81 is made as [ arrange / in a prescribed position ] so that it may not 
become a shadow on a screen. 

[0057]The controller 55 drives the optical spatial modulation elements 71 B, 71 G, and 71 R corresponding with the 
Digital Video signal inputted from the analog digital conversion circuit 46, respectively. Furthermore, at the time 
of power supply starting, when the controller 55 drives the optical spatial modulation elements 71 B, 71 G, and 
71 R by predetermined conditions, projects a white display image on a screen and has projected this display 
image, it acquires the light-receiving result by the photo detector 81. 

[0058]Thereby, the controller 55 detects the grade of degradation of the UHP lamp 5, and controls the amount 
of emitted light of the semiconductor laser 7 and the light emitting diode 57 to amend change of the color 
balance by this degradation. Thereby by this embodiment, it is made as [ prevent / further much more / with 
sufficient accuracy / change of color reproduction nature ]. 

[0059](4) Although the case where a green wavelength zone detected degradation of a light source, and it 
amended in other embodiments, in addition above-mentioned embodiments was described, This invention can be 
widely applied, when change of the color temperature of a light source detects degradation of a light source 
further when not only this but various wavelength band regions detect degradation of a light source, and 
amending. 

[0060]In an above-mentioned embodiment, although the case where the liquid crystal display panel of a 
transmission type and a reflection type and DMD were used as an optical spatial modulation element was 
described, this invention can be widely applied, not only this but when using a grating light valve (GLV), for 
example. 

[0061]In an above-mentioned embodiment, although the case where this invention was applied to a projector 
was described, this invention is widely applicable to various image display devices which modulate the 
illumination light not only by this but a light source, and form a display image. 
[0062] 

[Effect of the Invention]According to this invention, the main illumination light with an almost white lamp etc. is 
selectively replaced by the illumination light of ** by a laser light source etc. as mentioned above, By 
emphasizing the luminescence spectrum of the main illumination light by the illumination light of **, and 
generating the illumination light, a bright picture can be displayed by high color reproduction nature, using 
efficiently the illumination light emitted from light sources, such as a lamp. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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